Isospin violating valence and sea distributions are evaluated due to QED leading O(α) corrections to the standard QCD evolution equations. Unique perturbative predictions are obtained within the radiative parton model, and confirm earlier results. Nonperturbative contributions have been estimated and depend on a single free parameter chosen to be the current quark mass. The relevance of our predictions for extracting sin 2 θ W from DIS ν(ν)N data ('NuTeV anomaly') is discussed as well.
The NuTeV collaboration recently reported [1] a measurement of the Weinberg angle s 2 W ≡ sin 2 θ W which is approximately three standard deviations above those presented in [2] for the world average of other electroweak measurements. Possible sources for this discrepancy (see, for example, [3, 4, 5, 6, 7] ) include, among other things, an isospin violating contribution δR 
This contribution is given, for N = 1 2
(p + n), by [3, 5, 7 ]
where the second moments δQ v (Q 2 ) and
NLO QCD corrections do not significantly [4, 6, 7] contribute to (1) . Nonperturbative calculations [9, 10, 11] of δq v in (3) were found [5] to possibly reduce the discrepancy between the neutrino and electroweak measurements of s 2 W by up to 40%. A somewhat different calculation [12] , based on QED contributions to δq v (x, Q 2 ), resulted in a comparable reduction of this discrepancy.
We shall approach the issue of the isospin violations within the framework of the radiative parton model [13] and obtain predictions for δq v which depend on a single free parameter required by the nonperturbative contribution and chosen to be, as in [12] , the current quark mass. Although our method differs from those in [5] , the results turn out to be similar. On the other hand, our starting position is only a little different to [12] , the results, as anticipated in that work, turn out to be quite similar.
Following [12] we shall evaluate the modifications of the parton distributions due to QED radiative effects. In contrast to [12, 14] we shall calculate these effects only to leading order in α, which is sufficient for our purpose here and furthermore simplifies the calculations considerably. The inclusion of QED O(α) corrections modifies the QCD evolution equation for charged parton distributions by an additional term which, in an obvious symbolic notation, reads [15, 16] 
with P γ(z) =
. Notice that the addition [12, 14] of a further term (α/2π) e (4), are now given by
with
from the dynamical (radiative) parton model [13] . Notice that this treatment of the perturbative components differs from that in [12] .
For the nonperturbative (np) modifications we estimate, following eq. (12) in [12] ,
where we take µ 0 = m q ≃ 10 MeV, i.e. of the order of the current quark masses [2] . Here the parton distributions at Q 2 ≤ Q 2 0 were taken to equal their values at the perturbative input scale Q 2 = Q 2 0 , i.e. were 'frozen'.
In fig. 1 we show the total δ p q v (x, Q 2 ) + δ np q v (x) and the purely perturbative
isospin violating distributions at a typical scale of Q 2 = 10 GeV 2 . Our total isospin violating distributions are quite similar to those in [12] , as well as to those in [5] which were obtained by rather different methods. The fact that only our total results are compatible with nonperturbative (bag) model expectations [5, 9, 10, 11] is indicative for the necessity of our nonperturbative estimates in (6) and that the rather marginal perturbative contributions in (5) are not sufficient for a realistic estimate of isospin violating effects. It is, furthermore, particularly interesting to note that our results depend, as mentioned above, only on a single free parameter, i.e. µ 0 in (6).
Encouraged by this agreement we present in fig. 2 and 3 the corresponding predictions for the isospin violating distribution δū and δd of sea quarks as defined in (3) and obtained from (5) and (6) by replacing u v and d v byū andd, respectively. At Q 2 = 10 GeV 2 the perturbative contribution δ pq (x, Q 2 ) in fig. 2 does not dominate the total result
2 ) which is obviously in contrast to the predictions at higher scales as illustrated, for example, at fig. 3 . Similar results are obtained for the LO CTEQ4 parton distributions [23] where also valence-like sea distributions are employed at an input scale Q The isospin violating 'majority' δu v and 'minority' δd v valence quark distributions at Q 2 = 10 GeV 2 as defined in (3). The perturbative GRV(pert.) predictions are calculated according to (5) . With the non-perturbative contribution in (6) added, one obtains the total estimates GRV(total). The bag model estimates are taken from ref. [5] . (6) when calculating the non-perturbative contributions which have to be added to the 'pert.' predictions in order to obtain the total results. The LO GRV sea distributions [13] are used throughout. 
